A hyperthyroid patient with bloody pericardial effusion is presented. He was hospitalized for severe dyspnea. Pericardiocentesis yielded 1.2 liters of bloody fluid. Biochemical, cytologic, and radiologic examinations failed to identify the etiology of the effusion. Upon normalization of thyroid function using antithyroid drugs, the pericardial effusion resolved without recurrence. The patient was diagnosed as Graves' disease, which rarely is complicated by bloody pericardial effusion. As it is rarely reported and not widely known, this association may be underdiagnosed. (Internal Medicine 44: 1064-1068, 2005) 
Introduction
Pericardial effusion is the most frequent manifestation of pericarditis, which has variety of causes (1, 2) . Noninfectious causes include autoimmune, neoplastic, and metabolic diseases, as well as trauma (3) . A wide range of organisms can cause infectious pericarditis (4, 5) . Hypothyroidism is a wellknown cause of pericardial effusion, but far fewer reports have implicated thyroid diseases characterized by hyperthyroidism (6, 7) . We encountered a hyperthyroid patient in whom Graves' disease was accompanied by bloody pericardial effusion.
Case Report
A 43-year-old man presented with severe dyspnea at the emergency room of our hospital. Exertional dyspnea first had become evident 2 weeks previously, and then gradually worsened. On arrival at the emergency room, his heart rate was 146/min and blood pressure was 150/70 mmHg. Body temperature was 37.1°C. Upon palpation, the thyroid gland was diffusely enlarged, and elastic soft. Auscultation disclosed a vascular flow bruit over the gland. No pericardial friction rub was noted. No peripheral edema or lymphadenopathy was detected.
A chest radiograph disclosed an enlarged cardiac silhouette (Fig. 1 ). An electrocardiogram showed sinus tachycardia and left axis deviation (Fig. 2) . The results of laboratory tests obtained in the emergency room indicated elevated alkaline phosphatase, decreased cholesterol, and hypoxia. White blood cell count, C-reactive protein, and erythrocyte sedimentation rate were within normal limits (Table 1 ). An echocardiogram disclosed a large pericardial effusion. Left ventricular wall motion was maintained (Fig. 3) . Computed tomography (CT) of the chest also showed a large pericardial effusion. No aortic dissection or abnormal lung shadows were seen (Fig. 4) .
Although echocardiography did not provide clear evidence of cardiac tamponade, pericardiocentesis was required in view of tachycardia, diaphoresis, and dyspnea. Pericardio centesis performed under echocardiographic guidance removed about 1,200 ml of bloody fluid (Fig. 5) . A drainage tube yielded a gradually decreasing volume of fluid, and was removed 48 hours after the procedure. Cytologic examination of the pericardial fluid disclosed no malignant cells. A culture of the pericardial fluid yielded a Propionibacterium species, considered a contaminant. A smear and culture were negative for mycobacteria. Biochemical and microscopic findings in pericardial fluid are shown in Table 2 .
On the second hospital day, thyroid function test results were consistent with hyperthyroidism, indicating elevation of serum free triiodothyronine (FT3) and free thyroxine (FT4), together with suppressed thyroid stimulating hormone (TSH); these were 26.3 pg/ml, 9.3 ng/dl, and less than 0.01 U/ml, respectively (Table 3) . Technetium-99m thyroid scintigraphy showed a diffuse goiter with high uptake. Without waiting for the result of a TSH receptor antibody (TRAb) assay, administration of methimazole 30 mg daily and iodine 120 mg daily were begun on the second hospital day. Subsequently, the received assay results for TRAb and thyroid-stimulating antibody (TSAb) were positive (48.2 IU/l and 1,650%, respectively). The patient was diagnosed as Graves' disease.
The patient's general condition rapidly improved with antithyroid drug treatment. Results of thyroid ultrasonography also were consistent with Graves' disease. Radiologic examination of chest and abdomen showed no evidence of malignant tumor or tuberculosis. Endoscopic examination showed no gastrointestinal neoplasia. Chest radiography after normalization of FT3 showed a decreasing size of the cardiac silhouette (Fig. 6) . Echocardiography 1 month after admission showed normal left ventricular wall motion and no pericardial effusion (Fig. 7 ). An etiology for the bloody effusion was not proven, but we considered it likely to be Graves' disease.
Discussion
Most commonly, bloody pericardial effusion is associated with myocardial infarction, malignant diseases, or tuberculosis (1, 2, 5, 8, 9) . In the present case no evidence of malignant tumor or tuberculosis was observed. No evidence suggesting collagen disease or nontuberculous infection was seen. Although Propionibacterium was detected by culture of pericardial fluid, this organism is among the normal flora of the skin. No inflammation was evident from blood test results at the time of admission to the hospital, and symptoms improved without antibiotic therapy. The bacillus therefore was considered a contaminant of the pericardial fluid cultures. Furthermore, after normalization of thyroid hormone using antithyroid drugs, the pericardial effusion resolved without recurrence. We, therefore believe that the effusion was caused by Graves' disease or a closely associated immune or microvascular derangement, although the exact mechanism is unknown.
Sugar previously reported a patient with pericarditis associated with thyrotoxicosis (10). Clarke tion of hyperthyroidism (7), with such pericardial involvement having an etiology similar to that of pretibial myxoedema or ophthalmic myopathy. Their study also pointed out that in some other cases of Graves' disease, the association with pericardial effusion may have been dismissed as coincidental (7). Pericardial effusion in hypothyroid patients has been attributed to increased capillary permeability and impaired lymphatic drainage (6) . Although the basis of an association of Graves' disease with bloody pericardial effusion is unknown, some patients with systemic lupus erythematosus have been reported to develop such effusion (8, 11) ; autoimmune mechanisms therefore may be involved. Analysis of more cases is needed to fully establish bloody pericardial effusion as a complication of Graves' disease, and to better understand the pathophysiologic basis for this association. 
